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Geotechnical Design of Foundations

This document implements foundation design compliant with EN 1990. The scenario is based on
Eurocode 7: Geotechnical Design Worked Examples ANNEX A.2.

References:

- Eurocode 7: Geotechnical Design Worked examples
- EN 1997

- EN 1990
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Figure 1 : Design example : 3 storey building

1. Design Situation

1-1. Design Parameters

Basic geometry
Number of stories n:=3
Length B,:=48m

Width B,:==15m



Number of bays
in long direction

Number of bays
in short direction

Height of each storey

Thickness of floor
Shear wall

Thickness

Width

Water tank
Depth
Length

Width

Strip foundation
Length
Breadth

Thickness

N, :=8

Ny =2
h:=32m
door == 250mm
t, == 300mm
b, =4m
dtank =2m
Itank = 5 m
btank =5m
g, == 6.5m
by =2m
dig, == 1.5m

Characteristic of imposed/wind actions

Roof loading
Office floor loading
Partition loading

Wind

Qi = 0.6 kPa
Qois = 2.5 kPa
Qpar k = 0.8 kPa

Qu = 1.15kPa



Weight density
Reinforced concrete

Water

Area

Total plan area of building

Area above the stability wall

1-2. Characteristic Actions -

~ = 28.500m

X

z

Permanent

Self weight of slabs

Floor
Screed on roof

Raised floor

Self weight of others

Water tank on roof
Core wall

Pad foundation

Total self weight
Total self weight

on removable members

Total self weight
of removable members

9t 6k =Y. Fiioor = 6-25kPa

9y ok = 1.5 kPa

gl’_ﬂ_Gk = 05 kPa

W 'Yw_k'dtank'ltank'btank = 250 kN

1
tank Gk T 5
- 2

WwaILGk = ’chk'tw'bw' ( nh) = 288.000 kN

Wegn 6k = yc_k'dfdn'bfdn‘lfdn = 487.500 kN

Ngyi = (n'gﬂ_ek'A) + (gscr_Gk'A)
3 + WWaII_Gk + Wfdn_Gk
N = 1.353 x 10" kN

Ngio = ( ( n—1 ) '9r_f|_Gk'A) +Wiank ok

Ng, = 278.500 kN



1-3. Characteristic Actions - Variable

Imposed actions (normal to ground)

on roof Ny g 7= 0y A = 17.100 kN

on floors Ny = (n=1) - (oft i + Apar ) A = 188.100 kN

Wind actions (horizontal direction)

B
on roof Qu fak = A i 2 : ?X = 44.160 kN
BX
on each floor Q, fak = Auih N 88.320 kN
Total wind action (normal to ground)
N,, g 7= O kN
Moment effect of wind action
first floor M, g = Quaqe ((n=2) -h+dg,)
My, qur = 415.104 kN-m
second floor M, qe = Quaaqc ((n=1)-h+dg,)
M,, g = 697.728 kN-m
roof M, qis = Qu it ak’ (n- h+ dfdn)
M, qus = 490.176 kN-m
total My ac = My qir T My qe T My, qis

M, qc = 1.603 x 10° kN-m

w_



2. Combination of Actions for Persistent and Transient
Design Situations - ULS (Ultimate Limit State) Verification

2-1. Combination 1

Wind as leading variable action / Vertical actions unfavorable / Partial factors from Set B

Partial factors

on permanent actions Yo =135
on variable actions (wind) Yow = 1.5
on variable actions (imposed loads) Yo i =15

Combination factors
for wind v, =10

for imposed load in office areas v, =07
(Category B)

for imposed load on roof vy, i=0
(Category H)
Design value of normal action effect
Neg = Y- <NGk1 + Nsz) T Yo Vi Nuak TV (\l’ﬂ' Niqe+ Wy Nrf_Qk)

Ney = 2.400 x 10” kN

Design value of moment effect

Meg = Yo o'Wy My o = 2405 x 10°kN-m

Maximum bearing pressure on underside of foundation

N 6-M
Py = ——— + " = 355313 kPa
- Begn! by, |
fdn 'fdn fdn "~ 'fdn




2-2. Combination 2

Wind as leading variable action / Vertical actions favorable / Partial factors from Set B

Partial factors

on permanent, favorable =1.0

’YGjav :

Design value of normal action effect

Neo = Yo ' (Nt + Noe) = 1:631 % 107 kN

Design value of moment effect

Mey = Yo ' W' My o = 2405 x 10°KkN-m

Maximum bearing pressure on underside of foundation

N 6-M
P o= € = —45263kpa

max_Ed " 2
bfdn ’ Ifdn bfdn : Ifdn

Line of action is outside the middle-third and eccentricity

M
ecc = —% = 1474m
N

Revised maximum bearing pressure on underside of foundation

8 Neg

P > = 344.810kPa

max_Ed = g ' (Ifdn _ Z'GCC)



2-3. Combination 3

Imposed loads as leading variable action / Vertical actions unfavorable / Partial factors from

Set B

Combination factors

for wind v, = 0.6
for imposed load in office areas W, =1
(Category B)

for imposed load on roof Y= 1

(Category H)

Design value of normal action effect

Neg = Y- ( Nei + Nsz) T Yo Vo Nu o T Yo ( Wi No_ g + Wi Nrf_Qk)

Ny = 2.510 x 10 kn

Design value of moment effect

Meg = Yo o'Wy My o = 1443 x 107 kN-m

Maximum bearing pressure on underside of foundation

Ney 6-Mc4

Pooey = + ~ = 295.504 kPa
. Begn | by, |
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2-4. Combination 4

Wind as leading variable action / Vertical actions unfavorable / Partial factors from Set C

Partial factors

on permanent actions Yo =1

on variable actions (wind) Yow = 1.3

on variable actions (imposed loads) Yo =13
Combination factors

for wind y, =10

for imposed load in office areas v, = 0.7

(Category B)

for imposed load on roof y =0

(Category H)

Design value of normal action effect

Neg = Y5 ( Nt Nsz) Yo Vi Moo T ( Wy Ny g + Wi Nrf_Qk)

Ne, = 1.802x 10” kn

Design value of moment effect

Meg = Yo' Wy My o = 2.084 x 10°kN-m



2-5. Combination 5

Wind as leading variable action / Vertical actions favorable / Partial factors from Set C

Design value of normal action effect

3
Ne = Y5 o (Noit + Ngio) = 1.631x 107 kN

Design value of moment effect

M W, M, qc = 2.084 x 10°kN'm

Ed = YQ_W

2-6. Combination 6

Imposed loads as leading variable action / Vertical actions unfavorable / Partial factors from
SetC

Combination factors
for wind v, =06

for imposed load in office areas Y, =1
(Category B)

for imposed load on roof v, =1
(Category H)

Design value of normal action effect

Neg =Yg ( Ngs + Nsz) Yo uw Y Nuak T Yo (‘Ifﬂ' Ny qet Ve Nrf_Qk)

N, = 1.898 x 10° kN

Design value of moment effect

M, = YQ_w'WW'Mw_Qk = 1250 10°kN-m



3. Combination of Actions for Quasi-Persistent
Design Situations - SLS (Serviceability Limit States) Verification

3-1. Combination 7

Wind as leading variable action / Vertical actions unfavorable / Partial factors from SLS

Partial factors

on permanent actions Yo =1
on variable actions (wind) Yow = 1
on variable actions (imposed loads) Yo =1

Combination factors
for wind v, =0

for imposed load in office areas v, =03
(Category B)

for imposed load on roof vy, =0
(Category H)

Desian valiie of normal action effect
Nea =% <NG'<1 + NGkZ) oo Vi Nt oo (‘Vﬂ'Nﬂ_Qk + ‘Vrf'Nrf_Qk)

Ne, = 1.688 x 10 kN

Design value of moment effect

MEd = ’YQ_W.WW.MW_QI( = O



3-2. Combination 8

Wind as leading variable action / Vertical actions favorable / Partial factors from SLS

Design value of normal action effect

3
Neg = Y5 o (Noio + Ngio) = 1.631x 107 kN

Design value of moment effect

M4 = YQ_W'\I’W'waQk =0

3-3. Combination 9

Imposed loads as leading variable action / Vertical actions unfavorable / Partial factors from SLS

Combination factors
for wind vy, =0

for imposed load in office areas v, =03
(Category B)

for imposed load on roof vy =0
(Category H)

Design value of normal action effect

Neg = Y- (Nem + Nsz) Yo Vi Nuak TV (‘Ifﬂ' Niq+ Wy Nrf_Qk)

Ne, = 1.688 x 10” kn

Design value of moment effect

MEd = ’YQ_W.WW.MW_Qk = 0.



